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Title: 

TUBE TYPE BALL SCREW DEVICE 



Abstract: 

PROBLEM TO BE SOLVED: To attaSn a smooth csroulatSng action of balls by moving a 
connector by each baf! In a load region of a chamwfse track while gyldtng and moving the 

connector by each baf! at a non-load region thereof, and formmg a gufding part for 
gufdsng the connector to the side of Soad transfer groove In a non-8oad baSI passage. 
SOLUTION: A baSf rolSsng body holding a pturaifty of aligned balls 11 with a connector 12 
so as to roy freely is bull! In a chamwfse track„ A groove for gyfdlng the connector 12 ss 
formed in a non«load ball passage constitytmg a non«load region of the chamwgse track- 
Each ball moves the connector 12 In a load transfer groove 6 constituting a load region of 
the chamwfse track while the connector 12 guides and moves each bail 11m the non- 
toad regson« A guiding part for guiding the connector 12 along the advance direction of 
the ball 11 moving along the groove 6 Is formed at the side of load transfer groove. With 
thSs constitution, the delivery and reception of ball 11 between the Soad and non-Soad 

regions thereof is made quite smooth. 
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x^(^^m-jT\^i,zmt'ti>mmmm^m-:>m^^t:mn 

mmimcommzijHfx . nMmmmikmzinf:^m 

p^imc^mn^mmz^j:'o . ^^o. mmKmmm^zi^ii- 
^mf^m^^iiLm:bmtiz^j:^x a mtiRuvx^i 
mf^^-^t htix V ^-&n*ii 2 i.zim(^^A~r^yr^~ 

mt . ioi^s*^ t^mmzM -oxmmM^t/^m t-iiimiz 
mm^ tLx^^it ^iz^m-h&mmmmizmim^ 

■tii'^-y'mtm^zmtm'^tco—Mcoi'^-yf^x 

m\kizmfS,^fixi5K). i-'y hmMmizjfm^ftfz4m 
m^(7)^yz[Hlzml^J^^X'immb^tlhm^m2-- 

5coK^-rtLMzMmcoi'^~y'^t^—)i'i2 t^g. 



iRja 2 — 6 ^•ttii}Hzimco^jL-y^:r^~jv-i3i tm 

Bo 

[0001] 

tmmizi^ Ki . mzt^~)ucommmMimm-ti>tzMz 

[0002] 

minmt^ti^^m^^i^m.c^X'f^-jV'tx-mjs.^iix 

-)ucr>mmmMtim^^fix^^h . 
[000 3] ^':r,:;n~fucr,mmm.m^m^-th:i]mi,z-:> 

v^Tii, mMJ;^'om.^^'Cf^:ffmt^^^iiXii'0 . Mx. 
if. El 2 0Rifm2 1 0 i/Z. fetfia04<'-;k 

^mmcoiiii^ t mm t comz , mmmz^r^-iv-mMm b 

^-;P!K^«b l^t^Wl^e im'OvLti^f^ s^mtti 

mmzmm^-^^i-^-rif^ (1111034 9 - 6 4 6 7 
[0 0 04] L*^L^-A^'^>, ^i7)^A-7'Ti:i0^rS{±, 
m^zwff^^m^z. 7t^~)Ui~^-rfco^)^sizm^ 

[0005] :i(r>tzih. ;<7)|a!*<?)^-;l^*at^Btfc 

m^zirs~)vcr)Vim^j:mmmmifim.t£hti. isat t-c^t? 
-/Ufa \:.mm.cDi^-x'Rm.Ltzm^mmtim^xt>fifz 
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[ 0 0 0 6 ] StC. -21 %^^km.\z\t. 

tmm-t ^ ; t ^ < . msg h ;p ^ a ^ < -cwfrn 
mzmx . mmm.n v^m^zmmmwrti, z t t^x- 

[0 0 0 7] L;{)-L=3:*i^>. icoj; a^r^fWl^totSB 

tfc v>T ii: , ;P e coffig^gl h ^Izm^^^ttifz^ 

V "r-i-^zx K)K\^zmm~t^^'~fm±c^mm^m± 
Lxmi^wmzm:Kfz&^~)\^i3itmmt^^ J t\^o^ 

ur—i-i comh-tmift ^acoxo iz Lxmu-t^-^-^ 

[00 08] 

zc^T^mim^mzWikx^ ^^mz-yuxmrnm 
m Lfzm^. m%<^^^~ivimn'^\<zi)--->%»mmf<z 
^m't^-^mt<Dmmw^m\^x ^^-)vmm^^miSL 

m.mi^z\m-)vm&w.(^mm^m\H-thm.^%^^m 
L . h t£ hmmMcon.mm.mx\i^^^ 

-jvx^m^^^'^m^Lisbh }i^\.zimmm.(^m%Mm. 
w,xi±^w.x^-!r^~)v^^nLx^m^ L46, 
4<-;pas§«fi'^^r< t hnMm.Mmmz\iz<r)n.mm.^ 

[ 0 0 0 9 ] *^H^£^1W{±. iE|JBiltit£7)fl?^ 

[00 10] 



fiRx/zfii:>cD:r^-/i-^mnvmiz:b^-:>mm. ^^i^zim 

•t -g> imi^XJfm ^ ix^c ;Ji -;tollSf* t ^ fl .1 ^ - 

< t i,M.^m7mnmizi±z<7)n^m:mwi:wm-t6^^~ 
f\^(^mnij\^izft^-^x ^i^-r^ in^SR^ ffM t 

[ 0 0 11 ] Ait. :^wm±. nmm^zii^m^coTn-iu 

Kin^f^ti. -m-±mnme:Mmc^mm^zmn^^ t 
i^izmmti^n^mmmmm^zmnL. n^mmmm 

&^i^liiX & fz .1^-;tx ^ ft ^K^vScO*^fSt:31 D 2.^T•■ 

\^imM't^mtco7n~j]^Ru'zti(:>co:n-)\^^K\^z 
mmzm^'t^^m\ic^yM^i^xnm^tirz7r^-fi-m^ 
wt ^mtrz^A-y^^r^-juiSi tmrniza^^x. ±is 

ri^tx-mm.L. ±i^^m^-x^z^i^J.-tc< ti^^coM 
^m^mmiz.i</)ni^m^mc^)V - vfi^zr^-^x^c^M 
miT\^iz^^;~;u^:mm^^mmmmiw-ymmiim. 

com^mmm^s Lxmnw^^-zi^m^^wm't^i-^- 
yi^(r>mmmz^±±.mt^-j\^mm^mm- -s. m^i^co 
jmsf^t^mmm^i^zm^Lx zcom^i^i:^[^^^mf^ 

mxuzcr)nMmmam:M^h^7n-Mzx>o}ms^ 
imw)'^Lib6 tMzmm.mMcoMnmm^mm-i> 

—ji-i^tmwxh^. 

[0012] :^mjnz}5^-^x . ±mtitmco9mmi,zjB 
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[00 13] ±fz. ^m<^rfiWl-2r:/rLT±iatol:Mt; 

^^tiDx-hK). ^<7)n.im.mmz-:i^-^xh. ±titxt 

mtxi ^xh ^xi>2 m^A±coMm^xh ^xi,x 
[0014] ^^mizm^x . MmwiM<^MMM::r^—Ji- 

m-^w^w^cow^mtimm^m.i,z^-^Lx^(^m^w^ 

[0 0 15] ^tT, ±iS->rtOl=t-.X(CffM$iX/^c 

m%m<7yth^i}-^ h^a.~y~w<^mmm<^m:mzm1^ 
X. n.mm:^mmt^mi<z$5nhmx>m^<n^m.t)mmz 

t: j; -:)T ^tL/i>-Mto«b-;^raeiiji3i^S-r.&^ 

[0016] F- <{i, ->ffOl=t-XiO#^|*l 

11^^ c^^mzm. -^xmmmM^zmm- ht^z^ti^ 
^m\^^icom.nm^co-mx{t^mz^(7^^m.comix^ 

^ ^- , ^(ntmii^ih>mmz-K-^xm.nm^ti^ 

\^i-zmmwx'mAz±<n\immzm^L. mz. ^ti 

t:,—n(nm\i-xm^m^1(M•th^3-~yw•im^z 
±<n tm^cr,-M<^i~^ - y^x-m^-t ^ o j; ^ 

t m^zm ^m^co-n(r>^iL-y)^hxm^'th 

[00 17] mz. #«b-Xc7)ff^:|^t:oV>-C{i, 

immmzi^mL. t.fz. y hmmm^z\±:ic7^^m^ 
-xcDmmmmm^znm- h iwm^(n^-^'Kkm-%^ 



[0 0 18] t.fz. itL^.#Wb-Xt:ioV»T{i. -ecO 

^m,z^m\^hxBW.^K. &-,Y%Mmizmk^h.tz 

w.-^'Kn\zm.-^\^tzmz^m^fifz^m^-7.fjm\%'> 

T 1 oto^j^ L /c'ff b - ;^ 2r S i 5 (c L T i> J; V \ 
[0019] t£ii^ — ^co^b— ^'f^tstoral 

^ J. - t J; 0 T ?F^^i)c $ hm3-M-^-—)VM^'^ Z «0 

^mz^i^^hm-^f:(7ym^ ^^v^-xcom^^ax 

K)m< L. ttz. #1=b-x<7)±ffitc{±^^-r#ccoS 

M?^i6fflS^gP(= ^ - r ftcc^WSgp^fia S iirT >/ 

[0 0 2 0] ^io. —Mcr>^^—:xti-jL—y'^t^}^^ 

^j:^t^-fpmmmw^i¥comMm^^-fyMUzn^^tL 

$fiX^^Xi>X\>^tfi. ^\^~ximzimtico^t:H-^ 

^A-ymMx-mf^n^'th x 0 i,z-ti><nti^x 
v-i, :i<7)^ d (,zmtLn.tf/x.\±mf(^mm^m^~:^h 

mit^m^. mshs^m^mLLx^^^ut^m^m^ 

[002 1 ] ^LX. ^:-)V(r)mmM^^zm.^^:)ktfi 
I. i # I. i: 0 . i!'-^: < h 4. Bief*:3&>'#^-;P* 

D . ^c^fz>^><zm.mw-i±^'^^~)VTmzi\m.^Ktir 

[002 2] ^cn^:~Mmmi. m^-m^^^hmm 
m:mm,^ixfz 1 ^xi,±mL^(^^^^^~)vmmi^}:. l 

cr)mmmn\.zm.^Tk^tLX 4> j; 

[0023] 

[ 0 0 2 4 ] m 1 avM2 tc*^Bj^<7)^A— yje^-zk 
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^totWlh. ^^t:±IB^atWlcDMM?L^#-ri.R 

ffl*f[*It-§ 1 ^c^JiJg^^fOmWWf 6 i^^hhMz 

*I±^^fia t:«i?X#H 7 ^> ^fi^finMm.Mn 
6 ^: h {zmfX-n(^^^K 8 ^^'^It § ixT 

^m^-thm-^-m^r^-ivmn i o ^^-th^r^-Mmm 

mm 3 i; . ±IE-^ >/ h 2 6 ( 

) ^ O-^ -y h SEW 2 D #{t^>il>t ^^-/l^ff ^ffl 

^^;^#:3 0*6M7t4i-;PjSE§l 0 {m.n.^WM) tTM 

iiM^ h t mz-^f^mrnxwrn $ fir mmm^^^ i. ^ 

l^T. WS^-;P3««S*4{i. ^coaife#:l 2i^m*^' 

[00 2 5] zcrymmmt'zm-^x . ±ie*i^4^wi^jis 
;K-;n i^(c^rsstL, #;}^-;n KT^mmizm-ox 

gPlBa, 1 3b (1 3) tiixA>tO:jt^fPl SOPalS: 

1 1 w^Htca-^T:^^:^!^^:?*^^^-.^ 23js:to 

^/i-bgp (jiMgp) i4bxmm^tix^^^. ^Lx. 

iz^ ^<7^9\-\mz^j:imiziiLm^^!K^(^^itmmi s 

^<X ^coMMlZ^mMzilLm^^)\{^<^irm^l 3 b 
gPl 3 i: 2:*:iO-^;PbgPl 4 ht-i-^T^J^-ZH 1 ^fS 

irm^ 1 3 b imuzLxxe.\iXYijmiz^mzin&x- 
^^hmmz^x-^xu^, 

[0026] ro^S4<-A'il^S{*:4{i:. ^^n-lV 1 1 

i^^b Lx^m^mm l , i ^^m.^\>zmm^^m 
mm^izmmt. fm^tifzm^mi 2^mm^^x^ 

1 1 1 ^commi^ 1 2 ^icoratPtra^ffM-ti: L 

[0027] ±.IB*'-;l^fiaffl««#:3 a. 06—08 

8mzm>^&ttih-M(7)V^~:^ 1 5 i: ;n^>o«tr 
-X 1 5 50raSrji3l3iiS-r-S. 1 6 >T1«JS;$ 

ix-c*3 0. ;f^-;n io4EpfiiJLjl^^i)3!c-f-'&iEft#>i<- 
y^-ilS&l Oti-WoVt-x 1 5t:?^fi!<;$tL;^c^rt?Ll 



0ai:^j.-y#:l 6tC?^figSix/ijSil?Ll Ob tT-« 
[0028] ZCOmmmi/Zm-^X , JiiB^>rf^O'Wh°-X 

1 5iimMzmtmmzmm^tiXi5'o . ^lx. 

f-xisti, 08— 01 0t:^$^xTv^s iat:. M 

^s^«T•■^¥^^l^i]mcD±Hl 5 a^^r-ri.B&^wp3« 

M#:t'ffM§tLTi3 0 . icOWt°-X 1 5 l^zwm^flfz 
^\H7L1 0 a«i^i7)^#:*^JgHl 5 b:^;^A,±Hl 5 atc 
itaftr-^-y hg|5«2coft#^S6<7)y-K:ftl:?&oT 

<^Mmii 0 ai,zu±myn~ii'm^i^4<r)mm-^i 2(d 

iilggP 1 4 ^^fiWl^t^tcK-^ t-C <r c04i-;PjlM#:4 to 
2Sr^f^^^-M<7)^l^«*l 7*%M$ixT 
V^-g>, ^LT, ^O^F^S*17{i, ^|^?Ll0a|^t 

*3 V fcDrnMizB^^x i,K>^^zmici\Mi-t^im.iz 

#itL. -?--y hgP*f2coft7tiK^S6ffli|iOS§S C^t^- 
:^1 5<7)^ffil 5biiJ) pii-^)^-^!.-^*: 6cO^?Ll 
0 bfflM4§ (^t°-X 1 5(^±H1 5 a fill) tC>?)-ttT 

-XI 5*i-?->y hgPt^2t$l;^a=tnfs:|?gt. >ItLii>- 
M<7)Vt;~X 1 5 V 5V ^t*fS-^^OfuMM^^^:^=, ^ 

^f^s* 1 7 ^iBiif L 1 0 b 1 i5i timm 

mt^-yx^-^^. 

[ 0 0 2 9 ] 55rt3. >y bg|IW2 t?i^)^$n>^cK-^:?^:8 

{±. ±iB#«b-Xl 5i7)i'[-fiJ^f|5ff»iB&^fSH4ictc 
ffi^Jjg $ ^-C V-^ S ; ^: tc*f JtE L T B& ^ ffiR^^ t ?FM $ ixX 
^-^^tmz. ^tO'^$*i#«h-xi 5tO;aS^ffiJ;D 
'^<^-:>T*30. iOK^?X8|^tcWb-Xl 5S:K46 
jitfi J; DiO-ffe-Xl 5*i-^'y hgPW2t2)^L 
TfiSj^^^^tl.. tfz^ <r^l^:)#l=t°— X 1 5tO±Hl 
5 a (;«±ia^ A-y* 1 6 t T ^ a 

6c0SgPOf4»^46^^l.{4a^46ffl®ISgPl 

5 c mm^tixti 0 . ^ jL-rf^ 1 6co*^t»js.i;^i? 

mifeffM^^i^cSffSPl 6 a^±iBtK^?^8rt(c|lt 

CO^ jL-y#: 1 6 Sr^ >y hgPW2 C0K#H7 t;EI#:#ft 

9-tTO-r^cri:t:j; MO^b°-Xl 5S 

lA'f- 1 6 >y hgP«2 tH^^ix^ J; d 

[0 03 0] ^^T-. ±iB^^-:/*l 6{±. 01 1 — 

HI 6iz^.^xd^z. ^f&mmxfm$tif.z:s.\Az^< 
m ^mm.<7)-ncoi'A~y'i^ i s xmrn^ixxi^ o . ^ 
cmmmzit^zL-^wi e<7)mmi esi^mm-^ 
mmr s aifimm^tt. t.tz. ^<7:>\mm^^i,zm-> 

T±.IB^-;l-jS|g#:4 <7)3S^#: l 2 COjS^ggE 1 4 j&^JSffil 

Brtgt«-^t-i.^rtii*i 9mm^tix^^h. 
[003 1] ^ff)mmm\>zii\^x\t. -nco^^-y^n 
1 8^m^i,z±<mtmmzmmx^ ^ ^ 0 tc. ^crm 

a t:ffM§^x, M^C^Dtc-:3Vii-r{i0 14<r)Xot<zm 
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1 6 iommji 1 0 a \^mmi<zi±-Mcomf^m^ i 

[00 32] iiOHSfiPJICidV^-C. ±Si-t-y 
?L 1 0 aRX/^^L-y'ii: 1 6 oaa?L 10b t)^mm^h 

^■-;i^ff iiffl«^#; 3 otem w^'-;wis& 1 0 ( mnisf 
mm) tTwm$tihmmm.mt. zcT^mmwmiH^^ 

7^t^ ^ii4^-;l^3lte#:4 1 cMim. m 1 7 1 9 

i,zm^m^zi^-t^ 0 t^oTfc "9 . HI 7 x'limmmM 

mz:Bif^^^^^-}imm4com^ t ^comco^m. 

ftffgP 1 6 a.iZi5{fi>mifCO:\mttl^w:-^tLXt5 D . * 
. H 1 8 Tlii- -yh^^2 coM^^M 6 F^^IB^^ 

^^i!m^'-/]ymmi^4<7)^j[m:^^^^tix}iKi . set:, H 

1 9T-{itatMlco^"-;HK^«5i*i&lK^t-.5*i^#" 

7—01 9izm'^X. ^rS-i1'-7l^3ilS#:4{i, ^Ojl'^S 
#: 1 2 tom;&^'a»Six^< ^1. J; 0 tc. ^^e^tcffi*- 

[0033] 4!E|lflitl^^te^-r-&^rffi^-;p3^#:4 

^^j1'*S*1 2<7)51^gg|Il 4 0fiM(i, #*ffb°-Xl 5(7) 
SrtfLl 0 aF^JtcA-SlttMXti^WLl 0 at-(^tiiX^ 

fcmm (Mi^m.mn6<7)i^iQtmtQ) iza^-^xim^nz 

MW(r)iiLm.t,Zh <0 , ^t°-X 1 5 coMf^H 1 0 a I^JT 

m^cr,n^f3m t A.fLT#'Wb°-x 1 5 commi 1 0 
a o-?- A -y#c 1 6 iMmPii: BuTiisi. ^ izm tfiMwrs 
0 . ^Lx. mms^^z^ti^'timfm 1 6 a ^^-r 

-S^^-rflsl 6c0jSilTLl 0btci3V^T{i^£^*&S*^ 

[ 0 0 3 4 ] is^-^T , zcDmmmxu. -Mc7)*wb-x 

1 5C0*|*ITL1 0 eit^i"y hgEW2c7)ft^$K^^f 6 

fz. -Mco'st.'-xi 5xfmcomixmmti^n^j:i7ti. 

tlXii D , rfLtc J; oTftE|3|tf|.3lF*=lSr^-/vaiSf*4:^)^' 

Ritt^iK^L. mmtLx^^-)\^coFim^rmmm)t>m 

[00 3 5] 

'r^MM.i^^^-jvMmzim^;iiii^§:m\H'thm\Hm^i: 



^Tn-ji-x-mi^i^^wm'^Li^^ t^i,zmn^Mxi± 

iig&o^^^< ^ i^nistmrnmuziizcon^mmw^w 
m-th t^~)W)mjii\^\>zf^'^xw^w^^^-t^mm 

CDmX'rf'^j:t>fi^^^~}Vcr)^^t,m^xnmi.z-^j: 0 . .1 

[0 03 6] ±tz. mM2\,ztmcomRi,zi.tii,i. ^ 

ix A> — *t Ol= b °- X to ^ ^ iiMallS-ri. ^ A - t -C 

^mm-h jiisf*«5Sfegc*^M^t^t:K^ t T i COM 

x-i,i^^^~)vxw^w & ^Kj-fr L ^ t Mz^nmrnM 
x'^mmwx^^^-jv^m.'^hx^m-^Lib^ x d 

fig t fctOT- , l!i|3S«L3tc7)ft^M«i ^ l!ift#ffi«4 i; (^PhIT- 

[0037] Ktc, mM3i,ztmco^m\>zxmi. i- 
ni^^'-)msmmmizt3 (t •g.^i^s^^^fiK^^iB] 1 

^r-&J;d(:, mtiRrZ/Ximifir^-lX^^^cr^X. 

w^x'^commiimt ^ii. i^xti-DX^K-ziose* 

^mfs^-t^^^^-'i^^m^zi^wL^d ^ i;^< , mn 
^rnxmrnzmmwiM^H^mm-t h « 

[0038] Mtc. if ^114 tlBWt'J^BJt =fciX«\ - 
fiBomj&i^tt^j^xTfcO, ^Jt, >Iix^,-*rt0^b 

~xm^^^m&m-h^:i-~^wcoUimi}-^hm^i>z-B.'o 
xmHm4kifin\^^mzmm.^ixx^^^ bMz^(ni^^ 

{mmfm:mmzmfmtmm.^fix \ ^ s c^x . nm^^' 
-)vmmzi&mt£mix t mfi:m-^f<zi^4-~th z t ti^x 
# . ztii^zx-ox Lxmmx^ h m 
wmM.(^^%.-mmm:mm-hztt^x^ui.i)K zti 

^ztt^x^^. 
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[Ell] mm. ^cD^m(^mmmizm^^A~y'^ 

[02] Il2{i:, mitO^A— rs^i^J^-^Pfcit^afO 

[03] msit. micoi-jL—y^^^—fi-txtmsiiz 

[04] 04{i. 03(7)Agp&fiEc^LT^-rgP4)-fi£^ 

[05] 05{i:. 04c7)igH0t-*)-i.. 

[06] men. mico-r-yhm^i^-fp-mmx-h 
[07] 0 7 . 0 1 (7)mmmMim^mr.^^mm 
[08 ] 08{±. mi co-r-y hmmv^t^-ii-mmm 

mmmxh^. 

[09] 0 9 {i . 0 7 c^'S b -X Sr^-rff1S0T'3^ 
[010] 01 Oti. 09tO'St°-X^^-riEffi0 

( a ) . ( b ) , Rz/is.mm ( c ) T'fc.i> o 

[011] 01 l{i, 08<7)^A-7'^^s$rffi^-r'l.- 
^£7)^ jL -7"n-i^^®0T-^ s , 

[012] 01 2{i:. 01 icoi-A—yyrcoiEmmT 
[013] 01 3{i, 01 2<7)^A— y^i-iOA-BM 
[014] 01 4{i, 01 2<7)^A— yM-iOC-DM 



i^tCfcft^»fffi0-C?)^, 
[015] 01 5{i;, 01 2(30^A— rM-tOB-CM 
«tci3{t^BTffl0-CS>^, 

[016] 01 6{i. 08tO^j.-r#;cOifffi0T-* 
[017] 01 7(i, 01 c7)^A— 7'3t;i-'-;I/totg 
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